Where does gonadal sex differentiation begin? Gradient of histological sex differentiation in the gonads of pejerrey, Odontesthes bonariensis (Pisces, Atherinidae).
This study investigated the possibility that the histological process of gonadal sex differentiation in pejerrey (Odontesthes bonariensis), a fish with marked temperature-dependent sex determination (TSD), occurs through a predictable gradient of differentiation as opposed to simultaneous or random differentiation throughout the gonad. For this purpose, fish reared at 17 degrees, 24 degrees, and 29 degrees C from hatching were sampled weekly for 11 weeks, fixed, and prepared for histological observation of serial cross-sections of the gonads. The thermal manipulation and sampling procedure ensured the availability of males and females at various degrees of gonadal sex differentiation. The location of the differentiated area(s) was estimated in the right and left gonads of 17 females and 14 males selected among the available specimens so as to represent increasing degrees of differentiation. The analysis revealed that sex differentiation followed a gradient from the anterior to posterior areas of the gonads regardless of sex. Furthermore, plotting of the degree of sex differentiation in the right gonad as a function of the degree of differentiation of the left gonad clearly showed that sex differentiation only begins in the right gonad when 10-30% of the length of the left gonad has already differentiated. The mean rostral edge of the differentiated areas in females was 9% and 10.8% for the left and right gonads, respectively, while for males these values were 7.3% and 7.0%, respectively. Thus, it was established that ovarian and testicular differentiation in pejerrey follow both a cephalocaudal and a left-to-right gradient. Possible explanations for this gradient and its relevance for TSD in pejerrey, that is, as a mechanism to prevent discrepant differentiation of male and female features within the same gonad, are discussed.